Inhibition of phosphatidylinositol-3-kinase synergizes with gemcitabine in low-passage tumor cell lines correlating with Bax translocation to the mitochondria.
Apoptotic pathways, including the phosphatidylinositol-3-kinase (PI3K)/AKT survival pathway, are altered in most cancer cells in relation to their normal counterparts and these differences may present an excellent therapeutic window. To gain insight into the relevance of the PI3K pathway as a target for drug discovery we generated tumor cell lines from different tumor samples that we maintained at low passage. The characterization of these cell lines indicates that all of them have constitutively activated the PI3K pathway through different mechanisms. All cell lines were differentially sensitive to the PI3K inhibitor LY294002. Our data also support previous work indicating that PI3K inhibition might help classical chemotherapeutic treatments such as gemcitabine and strengthen suboptimal doses that might be effective for these purposes in decreasing the risk of side-effects. Finally, the analysis of the molecular markers that might be implicated in the synergism between LY294002 and gemcitabine suggests that PI3K inhibition might aid chemotherapeutic treatment, leading to changes in the balance between anti- and pro-apoptotic molecules of the Bcl-2 family, Bcl-XL and Bax. These results facilitate the exploration of potential synergism between chemotherapeutic treatment and the search for others that can account for similar molecular mechanisms of cooperation.